In the paper, the definition of the generalized solution for a boundary value problem is given for even order elliptic type operator-differential equations on a finite interval, and the conditions on the coefficients of operator-differential equations that ensure existence and uniqueness of the generalized solution of the given problem, are found.
Introduction
In Hilbert space H we consider the boundary value problem
A j u (n−j) (t) = f (t), t ∈ (0, 1) (1.1) u (s) (0) = 0, u (s) (1) = 0, , s = 0, k − 1, (1.2) where n = 2k (k = 1, 2...), f (t), u(t) are the functions determined almost everywhere in the interval (0, 1) with the values in H, and the operator coefficients satisfy the conditions 1)A is a positive -definite self adjoint operator;
2) The operators
As is known, if A is a positive -definite self-adjoint operator with domain of definition D(A), then the D(A γ )-domain of definition of the operator A γ (γ ≥ 0) turns into Hilbert space H γ with respect to the scalar product (x, y) γ = (A γ x, A γ y), x, y ∈ D(A γ ). For γ = 0 we assume H 0 = H Denote by L 2 ((0, 1); H) Hilbrt space of functions determined almost every where in the interval (0, 1) with the values in H , for which
Following the monograph [1] , we introducce the Hilbert space of functions
with the norm
It follows from the theorem on traces that, if
is a complete subspace of the space W 
From the density theorem [1] ), respectively. The following lemma holds. Lemma 1.1. Let conditions 1) and 2) be fulfilled, and the operator-differential expression
Then the bilinear functional
), then after integrtion by parts we get
.
Applying the theorem on intermediate derivatives [1] , we get 
is fulfilled.
In the given paper, we find conditions on the coefficients of operator-differential equation (1.1) , that ensure the existence and uniqueness of problem (1.1), (1.2) . Note that in the infinite (0, ∞) domain a similar problem was considered in the paper [2] . Note that under different situations, the existence of the generalized solution of boundary value problems were considered in the paper [3, 4] . But in these papers the solvability conditions are obtained in other aspect. The existence of generalized solutions for the case n = 2 was considered in the paper [5] and was applied to some problems of mechanics.
Main results
Here at first in the space W 1), (1.2) .
It holds following important theorem on estimation of the norm of intermediate derivative operators. Move exactly, the coefficients in these estimates particate in the conditions of solvability of problem (1.1),(1.2). 
where
Proof. For j = 0, and j = k the validity of inequality (2.1) follows from definition of space W 
Let us estimate the following numbers m 0 = 0,
Raising the p-th inequality from system (2.2) to the power m p (p = 1, k − 1), and multiplying them, we get:
As 2m j − (m j−1 + m j+1 ) = 1 and 2m p − (m p−1 + m p+1 ) = 0 for p = j, we get
Hence for any δ > 0 we have
The theorem is proved. Now we prove the main theorem of the paper.
Theorem 2.2. Let conditions (1.1),(1.2) be fulfilled, and it hold the inequality
where the numbers d k,j are determined from theorem 2.1. Then for any f ∈ L 2 ((0, 1) : H) problem (1.1),(1.2) has a unique generalized solution.
Proof. Show that for q < 1 for any ψ ∈ W k 2 ((0, 1) : H, {s}
On the other hand , for j = 0, k − 1 in combination with theorem 2.1 we have As the bilinear function P(ψ, ψ) satisfies all the conditions of Lax-Milgram's theorem, then for any f ∈ L 2 ((0, 1); H) problem (1.1),(1.2) has a unique generalized solution.
The theorem is proved.
